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{S4) Making cutting tools 

( 57) Method and apparatus for con- 
siructing a p r ess knife blade wherein a 
slotted strip 9 uide (32) iaterallv con- 
strains 8 length of metal strip material 
which is advanced incrementallv 



through the drive of a linear actuator 
(62) to 3 bending tool lust jn front of the 
head of the guide, and respective drive 
means for :he feed actuator and the 
bending tool are controUec so as tc 
produce bends in the strip material 
according to a predetermined oanem, 
eacn of the bends Peing made up of a 
piuranty of small Incremental bends 
introduced into the strip material bv a 
_3eouence of steps comprising a linear 
advance of the strip bv a controHed 
distance and a lateral defiection of the 
advanced strip by a controlled amount, 
each incremental bend so produced 
being formed in the strip material whiigt 



the latter Is held stationary In the strip 
guide between the increments of adv* 



anca. A preferred bending tool consists 
of a rotatable platform (38) wnerein is 



eccentrically mounted a retractable pin 
(40), which latter in its proiectad posi- 
tion laterally encages the stric material 
to effect bending thereof when the 
piatform is rotated. 






zings originally filed ware Informal and the print here reproduced Is taken from a later filed formal copy. 
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SPrClrlCATlON 

Apparatus for making circting tool 

5 Field o f in van tio n 

Tnis invention concerns apparatus for forming 
blades which can the be used as the cuning blades in 
cuning toois panicularly cutters for cutting out areas 
of shea: material such as leather as a preliminary 
10 stage lo a manufacturing process. 

T>>e invention is of paaicular application to the 
, construction of so-called pr&ss knives for cutting out 
leather blanks from which boots and shoes can^ 
subsequently be constructed but is not limited to this 
15 application. 

Background to the invention 

Shoe Manufacturers currently manufacture press 
knives for leather cuning by a manual method using 
20 card templates. Variation of style width and size 
mean that only one knife of each type is usually 
required and fashion changes demand a regularflow 
of new profiles. 
One present method of manufacturing press 
25 knives employs a "V" block into which the blade is 
bent locally under the action of a foot operated pin or. 
other deflecting device. The operator uses the card 
template as a visual guide and by creating a number 
of local bends at discreet points along the blade 
30 produces a profile which approximates adequetly to 
the desired smooth shape of the card blank. Where 
particularly acute bends are required a combination 
of heat and broaching together with additional tools 
enables the operator to produce the substantial 
35 deformation without cracking the material. 

Due to spring-back of such strip material, the blade 
has tc be bent through a greater angle than is 
actually required at each bend and hitherto the 
degree of over bending has been determined by the 
40 experience and skill of the operator and by the 
continuous visual inspection which he provides. 

Profile tolerance achievable with this type of 
method is typically plus or minus 1/64" (plus or 
minus 0.4 millimetres) and a knife for a piece such as 
45 an inquarter will require approximately 60 discreet 
bends. 

It is an objea of the present invention to provide 
apparatus by which the blades for shaped knives can 
be construaed particularly blades for press knives 
50 for cuning ou: leather. 

Summary of the invention 

According to the present Invention apparatus for 
constructing a shaped knife blade from a length of 
55 metal strip comprises:- 

1} a magazine for strip material, 

21 means for conveying stria material from the 
magazine to a working region 

3) a strip exit through which strip passes Into the 
60 working region, 

4) a pair of jaws at the strip exit for gripping the 
strip and holding the same In a fixed position during 
a forming operation in the working region 

5) a bending tool situated in the wohcing region 
65 and spaced from the jaws of the strip exit, the tool 



being moveable in a controlled manner into lateral 
engagement with the strip so as to bend the length 
of the strip which extends between the laws and the 
bending tool. 
" 70 6) firs: drive means for advancing the strip 
! material through the exit 

7) second drive means for moving the bending 
tool to effect bends in the strips material, 
3) control means for controlling the first and 
\ 75 second drive means so as to produce bends In the 

strip material according to a predetermined panarn, 
\ each of the bends being made up of a plurality of 
small incrsmental bends introduced Into the strip 
material by a sequence of steps comprising a linear 
80 advance of the strip by a controlled distance and a 
lateral oeflection of the advanced strip by a controN 
led amount, each incremental bend so produced 
being formed In the strip material whilst the laner Is 
held stationary in the jaws between the increments 
85 of advance. 

According to a preferred feature of the Invention 
: 1) an input into which a device containing infor- 
; mation relating to the required pattern of bends can 

be introduced, and 
.j90 2) means for reading the information from the 
i' said device, and 

3) means for converting the information so 
obtained Into a sequence of signals for supply to the 
said control means for controlling the first and 
95 second driv^s^-"''^ 

Where'tne information relating to the required 
bending pattern Is contained in the form of a shaped 
blank the input device associated with the control 
means preferably comprises a slit into which the 
100 blank can be pushed and means within the slit for 
holding the blank and either moving the blank 
adjacent a follower or moving a follower around the ' 
blank or both so as to obtain from movement of the 
follower relative to a datum position, information 
105 relating to the required bends in the strip material. 
: Such a blank may be in the form of a piece of carxJ 
or plastics material or wood or metal. 

According to a-particuiariy preferred feature of the 
invention, the blank may comprise a metal plate 
110 which is to form part of the final knife assembly and 
is formed by an accurate cutting procedure such as a 
laser cutter or the like. 

In another arrangement the shape information for 
the bending may be contained on pynched tape, a 
115 magnetic disc, a magnetic tape, or in a semi- 
conductor memory chip or the like and the Input to 
the control means Includes means for receiving the 
tape or disc or chip and means for reading same and 
converting the information derived therefrom Into 
120 electrical signals and means is provided for sup- 
plying the aiectrical signals as appropriate Input 
signals to the control means for controlling the first 
and second drives. 
It will be appreciated that the first and second 
1.25 drives need not necessarily be electrically powered 
and the control system, therefore, need not neces- 
sarily be responsible to electrical signals. According- 
ly where the information required to bend the strip 
to a particular pauarn is in a form which will 
130 normally be read out and converted Into electrical 



signals, suitable transducer nrieans is provided to 
conven the elecrricai signals into mechanical move- 
ment or hydraulic or pneumaric signals depending 
cn the nature of the control system and drives. 
5 in a preferred arrangement, the drives are either 
electric arives or respond to electrical signals and 
the control means for the firs: and second drives is 
an eiectrrcal control system and infornnation relating 
to the panern of the bends is such as to be capable of 
10 being converted into or is stored as electrical signals 
of a type to wnich the control means w^ill readily 
respond. 

The aoparatus according to the invention may 
conveniently include a severing device for sei^/ering a 
15 length of formec strip from, the remainder of. the 
strip held by the exit jaws. Severence is conveniently 
effected immediately adjacent the exit jaws. 

.In general the cuning tools which the knife blades 
are intended for require a continuous knife edge to 
20 be presented to the sheet material which Is to be cut 
30 as to allow a complete area of the sheet material 
to be cut out and removed from the remainder of the 
sheet. Clearly to form such a knife blade by a series 
of bends in a long length of strip material may cause 
25 the already formed and bent sections of the strip 
material which has already advanced through the 
exit jaws to begin to interfere either with the bending 
tool or with the exit or both. Where this Is likely to 
occur, the blade is conveniently formed in more than 
30 one section and the sections are than brazed or 
welded or otherwise bonded together or simply 
fined around a central shaped plate and bonded to 
the^ate so as to form the continuous knife edge, 
/^""^Sccording to a further feature of the invention, the 
bending tool comprises a rotatable platform and a 
pin which can be raised aVd lowered relative to the 
platform so that the pin can either protrude above 
the platform or can wholly be contained within'the ' 
platform and the platform is mounted flush with a 
40 flat working surface in the working region of the 
apparatus according to the invention just beyond the 
exit-jaws and drive means is provided for rotating 
the platform and for raising and lowering the pinT 
Senas can be introduced into strip material prot- 
45 ruding beyond the exit jaws by rotating the platform 
so as to bring the pin into contact with one side or 
the other side of the protruding strip and causing a 
deflection of the strip protruding from the j ayvs. | 
According to a preferred feature of the invention 
50 the bending action is effected by a series of In- 

crementai advances of the strip material through the 
exit slit containing the jaws and angular movement 
of the platform containinc the oin after each in- 
elemental advance o: the strip material so that a 
series of small oenos are introduced into the mate- 
rial aniC :ne radius of the bend wili be dictated by the 
[regency o f the bends and the angular bending of the 
incremental bend . Both of these variables can be 
controlled bv adiu sting the stso size of rhg Incremftn. 
^0 tal advance and the angular movement of the 
plateform, and pin so that from this i: can be seen 
that almost anv desi red bend can be introduced into 
a strip within the constraints imposed by the visid 
strength of the strip material. 
65 Where bending In one direction is to be followed 



by bending in another direction, the pin is retracted 
into the plateform after the requireo number of 
incremental bends have been formed in the one 
direction, the plateform is rotated to place the pin on 

70 the opposite side of the strip and the pin is advanced 
once again and the bending process repeated this 
time the pin impinging against the face of the strip 
from tne opposite side so as to iniroauce opposite 
sense curvature into the strip material. 

75 According to another aspect of the invention a 
method of forming a knife blade comprises the steps 
of> 

1 ) advancing strip material through an exit slit In 

a series of incremental steps, 
80 2) clamping the strip material firmly between 

each said incremental advance to prevent any 

longitudinal movement of the strip material between 

said incremental advances thereof, 

3} deflecting the protruding strip material be- 
85 tween each said Incremental advance thereof either 

from one side or the other, through a controlled 

angle, 

4} means for controlling the strip advance drive 
and the deflection of the strip in response to 
90 information relating to the desired bends to be 
introduced into the strip material and, 

51 means for severing a length of bent strip 
material from the remainder of the strip held in the 
exit, the severed length constituting some or all of a 
95 cutter blade. 

A press cutter can be constructed in accordance 
with the invention by forming one or more blade 
sections in accordance with the aforementioned 
method, and securing as by welding or bracing or 
100 otherwise bonding at least one metal strut internally 
of the shaped blade or blade sections and securing 
either thereby or by additional welding or brazing pr 
bonding any free ends of the blade or blade sections 
so as to form a continuous cutting edge. 
105 According to a paalcularly p/ef erred feature of the 
■ invention, a ridged plate member Is fitted within the 
shaped blade or the blade sections are fitted around 
the said shaped rigid plate and bonded thereto as by 
welding or brating or the like. 
110 Conveniently the plate is formed by an accurate 
cutting process using shape and dimension informa- 
tion from which the bending information for con- 
trolling the bending of the strip is also derived. 
Alternatively the bending information for bending 
115 the strip may be derived from the shape of the 
cut-out plate which is therefore formed first. 

According to a still further feature of the invention 
the sheped plate may Itself by apertured and conve- 
niently includes one or more large apertures to allow 
120 material trapped within the continuous blade (when 
In use} to be pushed out of the cuner and smaller 
apertures into which pins or so-called prickers cen 
be fined and secured as by bonding and the like so 
as to provide forthe marking or penorating of the 
1 25 sheet material which is to be cut out by the cuner. 

The solid rigid plate will normally be formed from 
metal but it is to be understood that wood or plastics 
material or any laminate or combination of such 
materials may be used for the plate. 
130 The apparatus of the invention conveniently furth* 



er comprises at least one pair of rollers for feeding 
the strip material through the exit slit, the rotation of 
the rollers being servo controlled. Such an arrange- 
ment is relatively compact but assumes that no 
5 slippage or creep tan occur between the strip and 
tne roller surfaces. Any such slippage or creep would 
cause the profile accuracy to be los:. 

Aliernativeiy the drive means for the strip material 
comprises a linear actuator again under positional 
10 servo control sucr. an arrangement convenienUy 
comprises a clamp on a feeding head ana a second 
ciimo adjacent to a bending head In which Lhe feed 
' head clamp remains actuated during feeding^whilst 

thie bending head ciamp releases during feeding, 
15 Conveniently the feed clamp releases at the end of 
the actuator stroke and the aauator can then return 
to its start position anc reclamp. In such an arrange- 
ment a long strip lengtr, can be progressively fed 
through using a relatively short actuator stroke. 
20 Such an arrangement is a preferred method of 
feeding the strip material. 

Conveniently the strip material is threaded 
through sioned guides to eliminate buckling. 

In one embodiment of the invention, the strip exit 
25 is located above a horizontal table onto which the 
strip material is fed. 

Conveniently servo hydraulic actuators are used 
for de-reeling the strip material from which the 
cutting blade is to be formed. 
30 Typically the drives for advancing the strip mate- 
rial longitudinally comprises linear actuators such as 
hydraulic actuators and typically have a 500 mil- 
limetre stroke. 
Conveniently the drive for angularly displacing the 
35 plateform containing the bending pin comprises a 
semi-rotary vane type actuator. Such actuators can 
provide up to 280" of rotation i.e. plus or minus 140" 
from dead centre and this is adequate for all but the 
most acute bends. 
40 Preferably positional transducers are provided 
associated with both the feed and bend actuating 
mechanisms to feed back information to the control 
means. 

The positional transducers may be either digital 

45 (for example optical) or analogue (i.e. potentio- 
metric or inductive) devices. Conveniently all such 
sensitive and readily damaged components are 
mounted beneath the horizontal table onto which 
the strip is fed. 
""SO According to a further ^reierrQC feature of the 
invention, where broaching is required to prevent 
cracking of the strip material during bending, a 
broaching head may bs incorporated in the feed line 
upstrea.m from the bending head. 

£5 Where the apparatus includes a severing device, 
the laner zonvenie-^.tiy comprises a high speed edge 
cutter rcr pacing the finished knife blade from the 
strip materiel remaining in the exit. 
Conveniently the edge cuuer descends from 

60 above the bending head. 

The apparatus m.ay further comprise means for 
conveying the completed knife blade or knife blade 
section or sections to an exit chute or collection 
point on the said horizontal table. 

65 The apparatus according to the Invention may 



funher comprise means for marking each blade or 
blade section after it has bean formed before or after 
severence from the remainder of the strip material. 
The marking conveniently allows the blade compo- 
70 nent to be identified, the support plate for tne blade 
to be identitled and the assembled knife to be 
identified. 

According to a further aspect of the Invention, 
means is provided for indenting the cutting edge of 
75 the knife blade or blade seaion. In general the 

indentation of the knife blade must be controlled by 
a human operator who will need to determine the 
most convenient portion of the knife blade edge In 
which the indentations are inserted so as to avoid 
80 physically marking the material which is subse- 
quently to be cut out at a position which is viable on 
the assembled product. The edge idencations serve 
to identify the material which has been cut out by a 
knife incorporating the blade or blade sections so as 
85 to allow the cut out pieces of material to be readily 
identified by subsequent operators or machines In 
the manufacturing process for which the cut out 
blanks of sheet material are required. 

The invention also lies in a cutter blade or section 
90 or cutter blade when constructed in accordance with 
the method of the invention. 

The invention also lies in a knife cuner asembled 
from a cuner blade or blade sections whan formed 
by the method and apparatus of the invention. 
95 The invention will now be described by way of 
example with reference to the accompanying draw- 
ings in which:- 

rigure 7 is a data flow part of the system for 
forming a knife in accordance with edge profile 
100 Information 

Figure 2 is a plan view from above of a bending 
station of apparatus In accordance with the inven-; 
lion, 

Figure J Is a partial cross-section through the 

105 bending head shown in Figure'2, and 

Figure 4 is a diagrammatic representation of a . 
complete knife blade forming machine incorporating 
incremental bending of strip material in accordance 
with the invenaon, and 

1 10 Figures 5, 6 7, and B show the various stages In the 
manufacture of a press knife using blade sections 
formed by the method and apparatus of the inven- 
tion. 

1 1 5 Detailed description of drav^ings 

In Figure 1, the data flow path of a system 
incorporating the invention is shown as comprising 
extraction of data from a computer systsm at 10 and 
the analysis and interpretation of the data at 1 2 to 
120 provide three channels of information. 

The miain channel includes a stage 14 for convert- 
ing the analysed data to machine increment instruc- 
tions. 

Thereafter these instructions are supplied at 16 to 
1 25 the control of a bending miachine with or without 
broaching. 

Where automated inspection of the bending pro- 
cess is provided for, this will occur at 18 and after at! 
of the bends have been form.ed, completed or 
130 partially completed knife blade Is cut off at 20 and 
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■ transferred lo an assembly station at 22 where pans 

of the knife blaaa are welded together. Thereafter 
: the biaae is marked at 24. 

Information from the analysis and Interpretation 
£ stage 1 2 is also passed by the le^.-hand channel 
through a data translation stage 25 to provide 
information for assemoiing the parts which go to 
make up the com.pieted knife blade and this informa- 
tion is supplied 33 a fuaher input to the assembly 
10 s:ape 22. 

Lastly the oata from the stage 12 is provided via a 
' data translation stage 28 to provide informati^in 
frofri which the suppor: plate can be manufactured. 
This information is supplied to a support plate 
15 manufacturing stage which involves a cuner or like 
device for removing material from plate in a correct 
shape and to a correct size as a 30 and holes are 
formed in the support plate to receive the so-called 
prickers. The support plates from the manufacturing 
20 stage 30 are then supplied as a further input to the 

assemb ly stage 22. 
T FigUre 2 shows somewhat diagrammatically how 
/ the strip material can be bent to form the diffRrent 
f curves and bends of the knife blade profile To this 
25 enc a strip guide 32 serves to constrain a length of 
strip metal material 34 to move along a generally 
straight path and through the outlet of a snout 
generally designated 36. 
In the line of the outlet of the snout, is located a 
30 spindle 38 which is rotatable or angulariy deflectable 
• from a mean position so that an upstanding pin 40 
can exert lateral force on the'strip material protrud- 
Inp through the snout as at 42 so as to form a bend. 
The bending pin is conveniently retractable 
35 fully into the rotatable spindle 38 so that the lanar 
can be rotated so as to position the bending pin 40 
on thejjpposite side of the protruding blade 42. 
<r i g u r e 3 s h o w s i n c ro£S -_s e c t [q n h qw a b e n d I n g p i n 
or Head 40 ca~n protrude fromTspindFe 38. The • 
40 spindle is a cylindrical member having an ^larg e d 
raa 'al fla rt ge 44 at one end and an apenure through 
wrwch the"pin 40 can protrude. " ' 
.* A hydraulic "seirnTrotary actuator 46 rotates Che 
f~ spindle 38 to the desired angular position and means 
45 (not shown) is provided for moving the pin 40 in an 
< outward direction relative to the spindle 38 for 

engagement with one side or the other of the 
^ protruding strip material. I 

Figure 4 shows aT^^rtCTiTayout for an incremental 
50 bending machine to produce complex knife blades. 
Tne bending station cc.mprises a flat table 50 having 
a guard on four sides at 52, 54, 55 and 58. The table 
provides a supoor. for a metal strip part of which can 
be seen ahec it has been bent at 58. Before being 
55 bent the srrio material is relatively straight as at 60. 
After the blade material has passeo tnrough an 
actuator 62 for incrementally advancing the material. 
The laner is then suoplled via a guide 64 to an outlet 
snout 55 tnrougn which the material protrudes as it 
60 is incrementally advanced. 

A spindle 53 supports a bending pin 70 which can 
protrude above the level of the spindle as shown or 
be retracted into the spindle so as to lie flush with 
the surface of the spi njie. I 
65 The incremental fee"dWuatOf 52,. and the spindle 



actuator require control signals which are derived 
from a computer, the control panel for which is 
denoted by reference numeral 72. 
The completed blades are severed from the stock 
70 strip material by means of a cuning tool (not shown) 
mounted together with a cuner tool actuator 74 on a 
bridge 75 which extends across the width of the 
platform or table 50. 
Conveniently the bridge is movable so as to allow 
75 for a selection of the position at which the cuning 
tool will op erate^ 

In Figure 5 there is shown a profiled and accurately 
cut out or stamped plate generally designated 1 10 
which constitutes the central rigid web of a knife for 
80 removing areas of sheet materials such as leather or 
fabric material for the purpose of forming blanks 
from which shoes, boots or clothes can be formed. 

The blank is formed by ans^accurate cutting process 
such as laser cutting or NC nibbling or the like and 
85 includes one or more central apenures (two being 
shown in Figure 1 a; 1 12 and 114) and a plurality of 
small holes such as 116. 

The apertures such as 112 and 114 allow sheet 
material adhering to a blade and located within the 
90 blade profile to be pushed out when the knife is In 
use. 

The smaller holes such as 1 1 5 are adapted to 
receive prickers or pins (to be described) which can 
be secured therein so as to protrude on at least one 
95 side if not both sides of the plate. 

Figure 6 shows two segments 118 and 120 of a 
blade formed from strip material which is bent so as 
to conform to the outside shape and configuatlon of 
the support plate 110. The segments 118 and 120 are 
100 adapted to be welded or otherwise secured such as 
by brazing to the outside peripher/ of the plate 110= 
and the latter is used to constrain the blade seg- 
ments 1 18 and 120 so as to form precisely the correa 
outline of blade. The abutting erids of the two blade 
105 segments may themselves be welded or otheoA'ise 
joined so as to form a continuous knife edge after the 
blade segments are fitted around and secured to the 
plate'l 10. 

In Figure 7 there Is shown to an enlarged scale a 

no pricker. This comprises an upper pointed end 122 
and a complementary lower pointed end 1 24 which 
are integral with a central generally cylindrical 
. section 1 26 which may be grooved so as to form a 
good key with the material from which the plate 110 

115 is formed whan the cylindrical section 126 registers 
with the thickness of the plate 1 10. 

The pricker is affectively a double-ended pin and 
the central generally cylindrical section 126 is dimen- 
sioned so as to correspond to the thickness of the 

120 plate 110 so that the sharpened pointed ends of the 
pin or pricker as It Is called just protrude by the 
required amount from the opposite faces of the plate 
1 10. The prickers may be secured in position as by 
an adhesive or bonding agent or may be simply 

125 push-fined into position or may be welded or 

otherwise secured to the material from which the 
plate is constructed. 

Figure 8 shows a completely assembled knife with 
prickers designated 128 fitted into the smaller holes 

130 1 1 6 in the plate 1 1 0 and with the two blade segments 
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120 and 118 fitted around and secured as by welding 
to the external edge of the piate 1 1G. 

Tne plate 1 10 nnay be formed from metal or 
plastics material or wood or any suitable combine- 
. 5 tion thereof. 

CLAIMS 

1. Apparatus for constructing a shaped press 
10 knife blade from a length of metal strip material, 

comprising: 

' = a slonedjiead for laterally gripping strip material 
advjncea imsrminentiy therethrough, in the leng- 
thwise direction, 
15 a bending tool adjacent the head at the exit end 
ihersofi liSe'tooi being movable in a controlled 
manner into lateral engagemen: with the strip so as 
to bend the length of strip between said head and 
said tool, 

20 firs: drive rneans for advancing the strip material 
intermiuently through the head, 

secjiadjlrive means for moving the bending tool 
to effect the bends in the strip material, and 
control means for controlling the first and second 

25 drive means so as to produce bends in the strip 
material according to a predetermined pattern, each 
of the bends being made up of a plurality of small 
incremental bends introduced into the strip material 
by a sequence of steps comprising a linear advance 

30 of the strip by a controlled distance and a lateral 
deflection of the advanced strip by a controlled 
amount, each incremental bend 30 produced being 
formed in the strip material whilst the latter Is held 
stationary in the head between the increments of 

35 advance. 

2. Apparatus according to daim 1, wherein the 
control means includes; 

1 ) an input into which a device containing infor- 
mation relating to the required panern of bends can 

(to be introduced, and 

2) means for reading the information from the 
said device, and 

3) means forconveaing the information so 
obtained into a sequence of signals for supply to the 

45 said control means for controlling the first and 
second drives. 

.3. Apparatus according to claim 2, including a 
shaped blank defining information relating to the 
' required bending panern. 

50 4. Apparatus according to claim s, wherein the 
input for the control means comprises a slit into 
which the blank can be pushed and means within the 
sii; for holding the blank and either moving the blank 
adjacen; a follower or moving a follower around the 

55 blank or both so as to obtain from movement of the 
follower relative to a datum position information 
relating to the required bends in the strip material. 

5. Apparatus according to claim 3 or claim 4, 
wherein the shaped blank is constituted by a support 

60 plate which is to form part of a final knife assembly, 
said support plate being accurately preformed with a 
shape corresponding to a desired knife configura- 
tion. 

6. Apparatus according to claim 2, wherein the 
65 information relating to the required bending pattern 



is contained on punched tape, a magnetic disc, a 
magnetic tape, or in a semi-conductor memory chip 
or the iiks and the input to the control means 
includes means for receiving the tape or disc or chip 
70 and means for reading same and converting the 
information derived therefrom into electrical signals 
and means is provided for supplying the electrical 
signals as appropriate Input signals to the control 
means for controlling the firs: and second drives. 

- 75 7. Apparatus according to any of claims 1 to 6, 
wherein the control means is an electrical control 
system, and transducer means is provided to enable 
such system to control first and/or second drive 
means which are non-electrical. 
80 8. Apparatus according to any of claims 1 to 6, 
wherein the first and second drive means are either 
electric drives or respond to electrical signals and 
the control means for the first and second drives is 
an electrical control system and Information relating 

; 85 to the panern of the bends is such as to be capable of 
being converted into or Is stored as electrical signals 
of a type to which the control means will readily 
respond, 

9. Apparatus according to any of claims 1 to 8, 
' 90 including cutting means for severing a length of 

formed strip from the remainder of the strip retained 
by the sloned head. 

10. Apparatus according to claim 9, wherein the 
cuning means is disposed immediately adjacent the 

95 head. 

; n. Apparatus according to claim 9 or claim 10, 

wherein the severing means is operable to cut two or 
more pieces of formed strip material for the forma- 
tion of a given knife blade, the apparatus including 

■100 an assembly means at which the two or more pieces 
are fixed together Into a desired knife blade configur- 
ation. 

12. Apparatus according to any of claims 1 to 1 1, 
wherein the bending tool comprises a rotatable 

;105 platform and a pin which can be raised and lowered 
relative to the platform so that the pin can either 
protrude above the platform or can wholly be 
contained withifi the platform. 

13. Apparatus according to claim 12, wherein the 
110 platform is mounted flush with a flat working surface 

just beyond the heed and drive means is operable 
for rotating the platform and for raising and lowering 
the pin. 

14. Apparatus according to claim 13, wherein the 
;115 bending action is effected by a series of incremental 

• advances of the strip material through the exit slit 
containing the head and angular movement of the 
! platform containing the pin after each incremental 
' advance of the strip material so that a series of small 
: 1 20 bends are introduced into the material and the 

radius of the band will be dictated by the frequency 
of the bends and the angular banding of the 
incremental bend. 

16. Apparatus for constructing a shaped knife 
1 25 blade from a length of metal strip comprising:- 

1) a magazine for strip material, 

2) means for conveying strip material from the 
magazine to a working region, 

3) a strip exit through which strip passes into the 
130 working region. 



4) a pair of jaws at the atrip exit forming a snout 
for gripping the strip and hoiding the same in a fixed 
position during a forming operation in the working 
region, 

5) a bending tool situated in the working region 
and spaced from the jaws of the strip exit, the tool 
being movable in a controlled manner into lateral 
engagement with the strip so as to bend the length 
of tne strip which extends between the jaws and the 

10 bending tooi, 

' 61 first orive means for advancing the strip 
• ■ material through the exi:, j 

ii7) second drive means for moving the bending 
tool to effect bends in tne strip material, 
15 81 control means for controlling the first and 
second drive means so as to produce bends in the. 
strip m.ateriai according to a predetenmined panarn, 
each of the bends being made up of a plurality of 
small incremental bends introduced into the strip 
20 material by a sequence of steps comprising a linear 
advance of the strip by a controlled distance and a 
lateral deflection of the advanced strip by a control- 
led amount, each incremental bend so produced 
being formed in the strip material whilst the latter is 
25 held stationary in the jaws between the increments 
of advance. 

1 6, Apparatus according to claim 1 5, wherein the 
stnp drive means includes at least one pair of rollers 
forfeeomg the strip material through the exit slit, the 

30 rotation of the rollers being servo controlled. 

17. Apparatus according to claim 15, wherein the 
first drive means for the strip material comprises a 
linear actuator under servo control. 

IS. Apparatus according to claim 17, wherein 
35 said actuator comprises a clamp on a feeding head 
and a second clamp adjacent to a bending head in 
which the feed head clamp remains actuated during 
feedmg whilstthe bending head clamp releases 
during feeding, the feed clamp releasing at the end 
40 of the actuator stroke to enable the feeding head to 
return to its sran position and reclamp. 

IS. Apparatus according to any of claims 15 to 18 
wherem the second drive means comprises a semi- 
rotary vane actuator. 
45 20. Apparatus according to any of claims 15 to 
19, including positional transducers associated with 
the firsi and second drive means for feeding back 
information to the control means. 
' 21. Apparatusaccordingtoanyofclaims15to20 
=0 including a broaching means upstream of the bend- 
ing tool. 

22. Apparatus according to anyofciaims 15 to 
21, including cutting means adjacent the bending 
tool for severing the formed strip material from the 

33 stock thereof and means for moving the severed 
strip mate.-ial out of the region of the bending tool 

23. Apparatus according to any of claims 1 5 to 
22 •ncludmg means for indenting the cutting edge of 
ine Knife blade. 

^° Wn;ft'K.^.'^''u°'? °* ^ ^^aped press 

Jcntfe blade which comprises the steps of-- 

a seri^r.-""*"^ through an exit slit in 

a senes of incremental steps. 

65 each said'^rf'"^ ^^"^'V beiv^een 

bD each satd incremental advance to prevent any 



longitudinal movement of the strip material between 
said incremental advances thereof, 

3) deflecting the protruding strip material be- 
tween each said incremental advance thereof either 
70 from one side or the other, through a controlled 
angle, 

41 means for controlling the strip advance drive 
and the deflection of the strip in response to 
information relating to the desired bends to be 
75 mtj-oduced Into the strip material, and 

5) means for severing a length of bent atrip 
material from the remainder of the strip held in the 
exit, the severed length constituting some or all of a 
cutter blade. 

80 25. A method according to claim 24, including 
the step of fixing a strengthening member within the 
formed strip material in order to complete the knife 
blade. 

26. A method according to claim 25, wherein the 
85 strengthening member is a ridged plate member 

conforming to a desired knife blade configuration. 

27. A method according to claim 26, including 
the step of forming the plate member using shape 
and dimension information derived from data from 

90 which the bending Information Is also derived. 

28. A method according to claim 26, wherein the 
information for bending the strip material is derived 
from the shape of the piate member. 

29. A method according to any of claims 23 to 28, 
95 wherein the shaped plate is apertured and includes ' 

one or more large apertures to allow material 
trapped within the continuous blade (when in use) to 
be pushed out of the cutter and smaller apenures 
into which pins or so-called prickers can be fitted and 
100 secured as by bonding and the like so as lo provide 
for the marking or perforating of the sheet material 
which is lo be cut out by the cuner. 

30. A method according to ^ny of claims 23 to 28, 

wherein the strengthening member is formed of 

105 metal and the formed strip is welded or brazed 
thereto, 

31. ApparaUJS for constructing a press knife 
blade substantially as hereinbefore described with 
reference to the accompanying drawings. 

no 32. A method of constructing a press knife blade 
substantially as hereinbefore described with refer- 
ence to the accompanying drawings. 

. 33. A press knife blade constructed by the appar- 
atus of any of claims 1 to 23 or claim 31 . 

115 34. A press knife blade constructed by the 
method of any of claims 24 to 30 or claim 32. 
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